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PROBLEM TO BE SOLVED: To provide balanced type SAW oscillator and 
voltage controlled SAW oscillator (VCS0) to generate a high quality 
output signal with suppressing a more substantial amount of harmonic 
components than conventional amount as a clock signal source in a high 
cable communication market of Gbit system. 

SOLUTION: The SAW oscillator with a built-in filter is composed, for 
example, with integrating a SAW filter of lateral double mode and a SAW 
resonator in one body on a single chip by using a crystal board and also 
with adding external active elements and passive elements, moreover, 
oscillating and filtering at a single frequency is allowed with an 
elastic combination of the SAW resonator and the SAW filter to generate 
one and the same resonance frequency. Furthermore. A VCS0 can be 



composed, that VCSO operates the SAW resonator at a frequency from a 
first slant-symmetric mode Al to a first symmetric mode SI mode with 
making a frequency difference between the two modes be a band pass 
filter with around 1,000 ppm by suing the mode SI and Al as two 
independent resonance modes synthesizing a characteristic of the SAW 
filter. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] On piezo electric crystal monotonous, make a SAW resonator and 



an SAW filter into one, form them, and it connects with an external 
amplifier. In the surface acoustic wave equipment which makes an output 
signal the signal which supplied the output signal of a SAW oscillator, 
and a nothing and said SAW oscillator to said SAW filter on said piezo 
electric crystal monotonous, and was filtered Said SAW filter and a SAW 
resonator At least one blind-like electrode, Since the surface acoustic 
wave which said blind-like electrode generates is reflected in the both 
sides, It is the configuration of the horizontal duplex mode type which 
adjoined each other to the propagation direction X of said surface 
acoustic wave, and has arranged two SAW resonators with one pair of 
reflectors almost in parallel. The SAW filter of said horizontal duplex 
mode type and the transmission characteristic of a SAW resonator The 
blind-like electrode which it is compounded from the primary symmetric 
mode SI and the primary oblique symmetry mode Al belonging to the 
transverse mode, and said two SAW resonators have So that the vibration 
displacement in said primary symmetric mode SI and the primary oblique 
symmetry mode Al can be excited efficiently A polarity is reversed and 
formed in the central part of the direction of breadth of said each 
resonator of SAW. Further said SAW filter and SAW resonator Surface 
acoustic wave equipment characterized by making the delta frequency in 
said SI mode and the Al mode with about 100 ppm or less, and enabling it 
to operate on the same frequency after taking distance GAPFR in the 
direction of breadth and making it combine with it elastically. 
[Claim 2] The distance GAPFR of the direction of breadth of said SAW 
resonator and SAW filter is surface acoustic wave equipment according to 
claim 1 characterized by being in the range of llambda to 41ambda by 
making wavelength lambda of a surface acoustic wave into a unit. 
[Claim 3] The blind-like electrode which said SAW resonator reverses is 
surface acoustic wave equipment according to claim 1 which the crossover 
width method WC 00 of a forward negative electrode finger makes 
wavelength lambda of a surface acoustic wave a unit, and is 
characterized by being in the range of 91ambda to 121ambda. 
[Claim 4] Blind-like ** of said two SAW resonators is surface acoustic 
wave equipment according to claim 1 characterized by carrying out 
separation arrangement by gap length E of 2. 5um to 5um(s) at the side 
which approaches mutually. 

[Claim 5] On piezo electric crystal monotonous, make a SAW resonator and 
an SAW filter into one, form them, and it connects with an external 
amplifier. In the surface acoustic wave equipment which makes an output 
signal the signal which supplied the output signal of a SAW oscillator, 
and a nothing and said SAW oscillator to said SAW filter on said piezo 



electric crystal monotonous, and was filtered Since said SAW filter 
reflects the surface acoustic wave which at least one blind-like 
electrode and said blind-like electrode generate in the both sides, It 
is the configuration of the horizontal duplex mode type which adjoined 
each other to the propagation direction X of said surface acoustic wave, 
and has arranged two SAW resonators with one pair of reflectors almost 
in parallel. The transmission characteristic of the SAW filter of said 
horizontal duplex mode type is compounded from the primary symmetric 
mode SI and the primary oblique symmetry mode Al belonging to the 
transverse mode. The blind-like electrode which said two SAW resonators 
have So that the vibration displacement in said primary symmetric mode 
SI and the primary oblique symmetry mode Al can be excited efficiently 
The polarity is reversed and formed in the central part of the direction 
of breadth of said each resonator of SAW. And said SAW resonator By 
forming the blind-like electrode of the same configuration as said SAW 
filter So that it may operate by the series resonating frequency fs (Al) 
in the primary oblique symmetry mode Al of said SAW filter Nothing and 
the amplifier which carries out external further, Surface acoustic wave 
equipment characterized by constituting a voltage-controlled SAW 
oscillator, and for the oscillation frequency having carried out 
adjustable and making it exist between the SI mode of said SAW filter, 
and Al mode frequency with an expanding coil and variable capacitance 
diode. 

[Claim 6] The blind-like electrode which said SAW resonator reverses is 
surface acoustic wave equipment according to claim 5 which the crossover 
width method WC 00 of a forward negative electrode finger makes 
wavelength lambda of a surface acoustic wave a unit, and is 
characterized by being in the range of 41ambda to 61ambda. 
[Claim 7] Blind-like ** of said two SAW resonators is surface acoustic 
wave equipment according to claim 5 characterized by carrying out 
separation arrangement by gap length E of 2. 5um to 5um(s) at the side 
which approaches mutually. 

[Claim 8] the logarithm of the blind-like electrode which said SAW 
resonator has — the conductor of 120 to 300 pairs of range, and a 
single-sided reflector — the surface acoustic wave equipment according 
to claim 1 or 5 characterized by a number being within the limits of 80 
to 300. 

[Claim 9] Surface acoustic wave equipment according to claim 1 or 5 
characterized by for said piezo electric crystal plate being Xtal, and 
being ST cut X propagation bearing of a 30 - 45-degree rotation Y cut. 
[Claim 10] Surface acoustic wave equipment according to claim 1 or 5 



characterized by being a balance output mold about the output of said 
SAW filter. 

[Claim 11] Said SAW resonator is surface acoustic wave equipment 
according to claim 1 or 5 characterized by being 1 port mold. 
[Claim 12] Said SAW resonator is surface acoustic wave equipment 
according to claim 1 or 5 characterized by being 2 port molds. 
[Claim 13] Surface acoustic wave equipment which carries out external to 
surface acoustic wave equipment given [ said ] in claim 5 written, and 
is characterized by having added the mixer circuit of the balanced type 
which receives the output signal of said equipment, the PLL circuit 
which supplies an input signal, and the criteria oscillator which 
supplies the input signal of said PLL circuit further, and carrying out 
a frequency synthesizer configuration. 

[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] On piezo electric crystal monotonous, this 
invention makes a SAW resonator and an SAW filter one, forms them, and 
it connects with an external amplifier and it relates to the surface 
acoustic wave equipment which makes an output signal the signal which 
supplied the output signal of a SAW oscillator, and a nothing and said 
SAW oscillator to said SAW filter on said piezo electric crystal 
monotonous, and was filtered. 
[0002] 

[Description of the Prior Art] as a SAW oscillator which has the 
conventional SAW filter in an output stage, the so-called vertical 
duplex mode SAW filter (by the alias name, called a RF narrow-band 



multiplex-mode filter) which has arranged two SAW resonators in piles 
perpendicularly is used, and the thing using the vertical duplex mode 
coupling resonator of said SAW filter and isomorphism as a SAW resonator 
is known (it is the conventional technique of a publication in a USP No. 
5721515 official report — refer to FIG. 3). 

[0003] If the SAW component used for the SAW oscillator of this method 
is manufactured with the Xtal ST cut X propagation substrate which is a 
rotation Y cut of about 30 to 45 degrees excellent in the frequency 
temperature characteristic Signal output**Vsin (2pift) of the balanced 
type which oppressed the noise component in phase is easily obtained by 
the output of said SAW filter, and also harmonic content removes by 
using an SAW filter — having — low — the jitter source of a clock 
signal is obtained easily, and is useful to the backbone system of a 
high-speed wire communication system. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if the above- 
mentioned conventional technique is used, though a SAW resonator and an 
SAW filter are formed with one or another object, these frequencies are 
made in agreement with the precision of 100 ppm, and it is necessary to 
adjust them (technical problem 1). For this reason, there was a trouble 
that a manufacturing cost was high. 

[0005] The filter which faces that the aforementioned SAW resonator, the 
amplifier which carries out external, and an expanding coil and variable 
capacitance diode constitute a voltage-controlled SAW oscillator, has 
the pass band width of 800 to 1000 ppm further again from on the need 
that the oscillation frequency carries out adjustable in the about 500 
ppm range, and does not have spurious one into said pass band width is 
required (technical problem 2). However, in the aforementioned vertical 
duplex mode SAW filter, spurious (the unnecessary oscillation mode) one 
called the horizontal higher mode exists in the pass band width of a 
filter, and it is a jitter (the phenomenon of changing the phase of an 
output signal in an instant). It becomes fault, like this leads to the 
error of detection data, and has become the cause of a yield fall. 
[0006] Then, the place which this invention solves such a trouble and is 
made into the purpose The substrate in which the frequency temperature 
characteristic like the Xtal ST cut was excellent in, and the Q value of 
an ingredient was excellent is used. Are small by integrating and 
forming an SAW filter and a SAW resonator on 1 chip on the same 
frequency mostly at one. Moreover, are the balanced type which oppressed 
the inphase noise component, and the balanced type output signal from an 
SAW filter removes harmonic content, and makes with high quality, a low 



jitter and a lower order phase — it is in providing the high-speed wire 
communication commercial scene of a Gbit system with the SAW oscillator 
and voltage-controlled SAW oscillator which are a noise source of a 
clock signal. 
[0007] 

[Means for Solving the Problem] (1) On piezo electric crystal monotonous, 
the surface acoustic wave equipment of this invention makes a SAW 
resonator and an SAW filter one, and forms them. In the surface acoustic 
wave equipment which makes an output signal the signal which connected 
with the external amplifier, supplied the output signal of a SAW 
oscillator, and a nothing and said SAW oscillator to said SAW filter on 
said piezo electric crystal monotonous, and was filtered Said SAW filter 
and a SAW resonator At least one blind-like electrode, Since the surface 
acoustic wave which said blind-like electrode generates is reflected in 
the both sides, It is the configuration of the horizontal duplex mode 
type which adjoined each other to the propagation direction X of said 
surface acoustic wave, and has arranged two SAW resonators with one pair 
of reflectors almost in parallel. The SAW filter of said horizontal 
duplex mode type and the transmission characteristic of a SAW resonator 
The blind-like electrode which it is compounded from the primary 
symmetric mode SI and the primary oblique symmetry mode Al belonging to 
the transverse mode, and said two SAW resonators have So that the 
vibration displacement in said primary symmetric mode SI and the primary 
oblique symmetry mode Al can be excited efficiently A polarity is 
reversed and formed in the central part of the direction of breadth of 
said each resonator of SAW. Further said SAW filter and SAW resonator 
After taking distance GAPFR in the direction of breadth and making it 
combine with it elastically, the delta frequency in said SI mode and the 
Al mode is made with about 100 ppm or less, and it is characterized by 
the bottom so that it can operate on the same frequency. 

(2) In the above (l), the distance GAPFR of the direction of breadth of 
said SAW resonator and SAW filter makes wavelength lambda of a surface 
acoustic wave a unit, and it is characterized by being in the range of 

1 lambda to 41ambda. 

(3) The blind-like electrode which said SAW resonator reverses is 
characterized by for the crossover width method WC 00 of a forward 
negative electrode finger making wavelength lambda of a surface acoustic 
wave a unit, and being in the range of 91ambda to 121ambda about it. 

(4) In the above (l), blind-like ** of said two SAW resonators is 
carrying out separation arrangement by gap length E of 2. Bum to 5um(s) 
at the side which approaches mutually. It is characterized by things. 



(5) On piezo electric crystal monotonous, the surface acoustic wave 
equipment of this invention makes a SAW resonator and an SAW filter one, 
and forms them. In the surface acoustic wave equipment which makes an 
output signal the signal which connected with the external amplifier, 
supplied the output signal of a SAW oscillator, and a nothing and said 
SAW oscillator to said SAW filter on said piezo electric crystal 
monotonous, and was filtered Since said SAW filter reflects the surface 
acoustic wave which at least one blind-like electrode and said blind- 
like electrode generate in the both sides, It is the horizontal duplex 
mode type which adjoined each other to the propagation direction X of 
said surface acoustic wave, and has arranged two SAW resonators with one 
pair of reflectors almost in parallel. The transmission characteristic 
of the SAW filter of said horizontal duplex mode type is compounded from 
the primary symmetric mode SI and the primary oblique symmetry mode Al 
belonging to the transverse mode. The blind-like electrode which said 
two SAW resonators have So that the vibration displacement in said 
primary symmetric mode SI and the primary oblique symmetry mode Al can 
be excited efficiently The polarity is reversed and formed in the 
central part of the direction of breadth of said each resonator of SAW. 
And said SAW resonator By forming the blind-like electrode of the same 
configuration as said SAW filter with the amplifier [ like ] which 
operates by the series resonating frequency fs (Al) in the primary 
oblique symmetry mode Al of said SAW filter and which is carried out and 
carries out external further It is characterized by constituting a 
voltage-controlled SAW oscillator, and for the oscillation frequency 
having carried out adjustable and making it exist between the SI mode of 
said SAW filter, and Al mode frequency with an expanding coil and 
variable capacitance diode. 

(6) In the above (5), the blind-like electrode which said SAW resonator 
reverses is characterized by for the crossover width method WC 00 of a 
forward negative electrode finger making wavelength lambda of a surface 
acoustic wave a unit, and being in the range of 41ambda to 61ambda about 
it. 

(7) In the above (5), blind-like of said two SAW resonators is 
characterized by carrying out separation arrangement by gap length E of 
2. 5um to 5um(s) at the side which approaches mutually. 

(8) the logarithm of the blind-like electrode which said SAW resonator 
has in the above (1) or (5) — the conductor of 120 to 300 pairs of 
range, and a single-sided reflector — it is characterized by a number 
being within the limits of 80 to 300. 

(9) In the above (l) or (5), said piezo electric crystal plate is Xtal, 



and it is characterized by being ST cut X propagation bearing of a 30 - 
45-degree rotation Y cut. 

(10) the above (1) or (5) — setting — the output of said SAW filter — 
a balance output mold — it is characterized by things. 

(11) In the above (l) or (5), said SAW resonator is characterized by 
being 1 port mold. 

(12) In the above (l) or (5), said SAW resonator is characterized by 
being 2 port molds. 

(13) Surface acoustic wave equipment of this invention External is 
carried out to the surface acoustic wave equipment of the aforementioned 
(5) publication, and it is characterized by having added the mixer 
circuit of the balanced type which receives the output signal of said 
equipment, the PLL circuit which supplies an input signal, and the 
criteria oscillator which supplies the input signal of said PLL circuit 
further, and constituting a frequency synthesizer. 

[0008] 

[Embodiment of the Invention] About this invention, before explaining a 
concrete example, theoretical description is performed, and an 
understanding of this invention will be helped. A plate is cut down from 
piezo electric crystal ingredients, such as Xtal, lithium tantalate, PZT, 
and a tetraboric acid lithium. After carrying out mirror polishing of 
the front face, it intersects perpendicularly to the phase propagation 
direction of surface acoustic waves, such as the Rayleigh mold, a ram 
mold, the Leakey mold, and a BGS wave, for example, a large number which 
consist of metal aluminum are parallel — IDT which has arranged the 
electrode finger of a conductor periodically is formed, further, many 
strip conductors are arranged in parallel and periodically on the both 
sides, the reflector of a pair is constituted on them, and the SAW 
resonator of 1 port mold is formed. 

[0009] In the aforementioned SAW resonator, as the main point at the 
time of constituting said IDT, when it considers as M pairs, having used 
a positive electrode and the negative electrode as one pair, after 
defining total reflection coefficient ** in the whole electrode finger 
of IDT as a degree type (1) 10>**> It is known that the so-called energy 
confinement mold SAW resonator (bibliography: an energy ****** surface 
acoustic wave resonator, the **** technique US 87-36, pp 9-16 (1987. 
9.)) which 0.8, then vibrational energy concentrated in the center of a 
resonator will be realizable. 
[0010] 

[Equation 1] 

r = 4MbH/A (1) 



However, for M, said logarithm of IDT and b are [ the thickness of said 
conductor and lambda of the reflection coefficient of the surface 
acoustic wave per electrode and H ] the wavelength of a surface acoustic 
wave here. 

[0011] For example, if it is IDT formed with said aluminum conductor 
steel reinforced with ST cut quartz plate, M= 80 pairs, then the 1 port 
SAW resonator of drawing 1 can be constituted as b= 0. 255 and H/lambda 
=0. 03. At this time, it becomes about gamma= 2. 448. Therefore, it is 
possible to use M= 80 to [ about / more than ] 1 port mold SAW resonator 
for the horizontal duplex mode type SAW filter which is the component of 
this invention, and to achieve the miniaturization of component size. 
[0012] Furthermore, since in solving the technical problems 1 and 2 
which invention in the surface acoustic wave equipment of this invention 
tends to solve the vibration displacement and resonance frequency in the 
mode called the so-called transverse mode were computed using the theory 
expressed below and the design of a filter and a resonator was performed, 
these contents are explained in order, said transverse mode is the 
normal mode of vibration which exists depending on the die length of the 
cross direction (Y shaft orientations which are alike and intersect 
perpendicularly to the propagation direction X of a surface acoustic 
wave) of a SAW resonator, and it is common that the die length of said 
cross direction points out the electrode finger crossover width of face 
WC which IDT has. In this electrode finger crossover width of face WC, 
it is the dimension of the cross direction where the electrode finger of 
straight polarity and negative polarity serves as arrangement which laps 
mutually. Next, the writer etc. draws and exhibits the differential 
equation which already governs these transverse modes as an approach for 
calculating the vibration displacement of a SAW resonator simple about 
the cross direction (it considers as a Y-axis) of the aforementioned SAW 
resonator (a tree, Momozaki, others : "dynamic in ordinary temperature 
and a K cut Xtal SAW resonator with a static zero temperature 
coefficient", Institute of Electrical Engineers of Japan electronic- 
circuitry technical-committee 25thEM symposium and pp 79-80, (1996)). 
Anew, it will become an equation (2) if this equation is described. 
[0013] 

[Equation 2] 

a co o 2 (Y)V(Y),yy+ [co*-oj o 2 (Y)} V(Y)=0 ( 2 ) 



the component angular frequency of the field where angular frequency and 
omega 0 (Y) correspond here in omega, and a — a crosswise effectual 



shear stiffness constant and V (Y) — a crosswise surface acoustic wave 
— the amplitude of a variation rate and Y are the Y coordinate 
standardized on the wavelength of a surface acoustic wave. Moreover, 
omega 0 (Y) is the amount which converted the rate of the surface 
acoustic wave in Coordinate Y into angular frequency, and it will be 
called a frequency potential function. This frequency potential function 
changes with the functions of thickness [ of the aluminum metallic 
conductor film which exists in the propagation path of a surface 
acoustic wave ] H (Y) [ near the operating point of a SAW resonator ]. 
More generally changing with the function of mass [ of an aluminum 
metal ] m (Y) is checked. Therefore, in the blind-like polar zone which 
constitutes the principal part of a SAW resonator, omega 0 (Y) is mostly 
determined by mass m (Y) which a blind-like electrode has. It is a **** 
bee and omega 0 (m (Y)). In the aforementioned Xtal ST-cut, since film 
thickness is thin, above omega 0 (Y) descends linearly proportionally 
mostly to m. It is [0014] when it divides by the frequency omega 002 
used as criteria in a formula (2), in order to simplify count here. 
[Equation 3] 

a Q s(Y)V(Y),yy+ {Q 2 -Q *(Y)} V(Y)=0 ( 3 ) 

Here, omega=omega/omega 00 serves as normalized radiam frequency, and Q 
(m (Y)) serves as a potential function. 

[0015] Displacement amplitude V (Y) The approach of searching for is 
calculable by the integral serially as follows, for example. 
[0016] 

[Equation 4] 

Y 

V (Y, Q) =SV (Y) ,YdY+c (jfeft) (4) 



fcffU V (Y. £3) ,y =- X {Q 2 "Q 2 (Y)} V(Y)/aQs(Y)dY 



Although V (Y, omega) of a formula (4) is the function of normalized 
radiam frequency, the displacement amplitude which occurs actually is 
obtained in omega given by the degree type which is the minimum 
principle of energy. 
[0017] 

[Equation 5] 

8 (2E (Q) ) /dQ = 8 (S V* (Y 3 Q) dY)/5G = 0 (5) 

0 



It is the basic type of count which (4) used for the surface acoustic 
wave equipment of this invention from the above formula (1), and 
frequency arrangement and a dimension design of the SAW filter of the 
horizontal duplex mode type which becomes the below-mentioned concrete 
example using these, and a SAW resonator are performed, and since the 
prototype was manufactured and measured, these are explained in order. 
[0018] (Example 1) Order is hereafter explained for the gestalt of 
operation of this invention later on from drawing 1 . Drawing 1 is the 
example 1 which expressed the electrode pattern used for the SAW 
resonator (102) of the horizontal duplex mode type SAW filter (101) used 
for the surface acoustic wave equipment of this invention, and 2 port 
molds with the top view. Aforementioned SAW filter 101 and the 
aforementioned SAW resonator 102 carry out contiguity arrangement in 
parallel, and constitute two SAW resonators already explained in full 
detail. 

[0019] The name like each part in drawing 1 is the propagation X-axis of 
a surface acoustic wave which uses 100 for a piezo electric crystal 
plate, and uses 118 for this component, and 119 is a Y-axis which 
intersects perpendicularly with said X-axis. 103 and 104 which were 
surrounded with the thick broken line are the reflector 1 and reflector 
2 of surface acoustic wave equipment of this invention, and it serves as 
one pair of reflectors which constitute a SAW resonator (broken-line 
within the limit 101, SAWR, and brief sketch) and an SAW filter (broken- 
line within the limit 102, SAWF, and brief sketch), the conductor with 
which 120 and 121 grades consist of an aluminum metal — it is a strip 
group and the duty which reflects a surface acoustic wave is achieved. 
Said SAW resonator is on the left-hand side of Shaft X, and an SAW 
filter is arranged on the right-hand side of Shaft X. the blind-like 
electrode with which 105 and 106 which were surrounded with the thin 
broken line have the reversal polarity of each, the SAW resonator 101, 
and SAW filter 102 — it is the aggregate (114,115,116,117) of the **** 
bee IDT. Said IDT1 (105) and IDT2 (106) are making bilateral symmetry 
mostly, and they are making the base whose frequency of the SAW 
resonator 101 and SAW filter 102 corresponds. 107 linked to said IDT 
(115) is the SAW resonator 101 and the straight polarity input terminal 
of SAW filter 102. 108,110,113,112 is a GND (touch-down) terminal (you 
may also call a terminal a pad). Moreover, 109 is the straight polarity 
output terminal of the SAW resonator 101. between a terminal 108 and 110 
— the electric supply by the side of said negative electrode of IDT1 
(105) — a conductor 122 — minding — the conductor of a reflector 104 



— it has connected with a strip 123 and connects with GND (touch- 
down) 110 which is the negative polarity side edge child of a SAW 
resonator further. However, naturally, although an I/O signal is a RF AC 
signal, one side is called a positive electrode and it is calling 
another side the negative electrode here. In said IDT2 (106), the 
external electrical signal (electrical potential difference) added to 
the horizontal duplex mode type SAW filter of this invention is 
impressed through the straight polarity input terminal (107) of a SAW 
resonator between the SAW resonator 101 and the straight polarity input 
terminal of IDT 115, 116 of SAW filter 102. the electrical potential 
difference applied to the straight polarity input terminal of 107, and 
the electric supply which travels through the center of IDT115, 116 
perpendicularly — the positive-electrode side electrode fingers of 126 
or 127 grades are supplied through conductors 124 and 125. 110 and the 
negative polarity input terminal of 113 — the negative polarity 
electrode fingers of 128 and 129 grades — connection — it connects 
through a conductor. 

[0020] Furthermore, the output electrical signal from the horizontal 
duplex mode type SAW filter in the surface acoustic wave equipment of 
this invention is generated as alternating voltage mutually reversed 
between the straight polarity terminal (F-0UTQ) of 111, and the terminal 
of the negative polarity terminal 112 (F-0UTQ*). the output side 
straight polarity terminal of 112 — connection of 130 — the electric 
supply which travels through the center of said direction of breadth of 
IDT 117 (Y-axis) perpendicularly through a conductor — it connects with 
the straight polarity side electrode fingers of 132 through a conductor 
131, and output voltage can be detected through the piezo-electric 
effect, the negative polarity terminal of 112 — connection of 133 — a 
conductor — minding — negative polarity side electric supply of 134 — 
a conductor — connecting — further — it connects with the negative 
polarity side electrode fingers of the 135th grade. 

[0021] Moreover, it is obtained experimentally that the dimension GAPFR 
of 136 is the distance between the SAW resonator 101 and the component 
of SAW filter 102, and it is necessary to detach more than 51ambda and 
to set up by making wavelength lambda of a surface acoustic wave into a 
unit to use it without setting it as the range of llambda to 41ambda and 
making elastic association carry out mutually, when using it for it, 
making elastic association carry out mutually. Although the piezo 
electric crystal plate of 100 may consist of a substrate in which 
piezoelectric thin films, such as ZnO on the single crystal which has 
piezoelectric [ of Xtal, lithium tantalate, a tetraboric acid lithium, 



etc. ], and a diamond substrate, were formed etc., it has indicated the 
Xtal ST-X propagation cut of the Rayleigh wave use of a 30 - 45-degree 
rotation Y cut, the STW-Y propagation cut, etc. especially in this 
invention. After carrying out thin film formation of the metal membrane 
which has the conductivity of aluminum, gold, etc. with means, such as 
vacuum evaporationo and a spatter, pattern formation of IDT, a reflector, 
etc. which constitute the aforementioned SAW resonator and 
aforementioned SAW filter which were formed on above 100 is carried out 
with a photolithography technique, and they are made. The electrode 
fingers of said IDT and reflector intersect perpendicularly to the phase 
travelling direction (longitudinal direction X) of the surface acoustic 
waves (the Rayleigh wave, Leakey wave, etc. ) to be used, and are 
arranged in parallel and periodically. [ much ] 

[0022] (Example 2) Next, drawing 2 is one example of the SAW oscillator 
which contains the SAW filter which used and constituted above-mentioned 
drawing 1 or the surface acoustic wave equipment of below-mentioned 
drawing 10 . 201 by which the name like each part in drawing was 
surrounded with the piezo electric crystal plate with which 200 carried 
the surface acoustic wave equipment of this invention, and the thick 
broken line is a horizontal duplex mode type SAW filter (SAWF), and 202 
is a SAW resonator (SAWR). It is fixed in the tight container of 220 and 
said piezo electric crystal plate of 200 is connected to an external 
electric element through the connection pads 204 (R&F-IN), 205 (R-0UT), 
206,207,210 (GND), 208 (F-Q*), and 209 (F-Q) of a tight container etc. 
Moreover, 211 is a differential interface driver circuit (called a 
balance mold) corresponding to LVDS (Low voltage Differential Signals) 
specification in IC, or is differential amplifier which suppresses gain 
and performs linearity-actuation. As for 212, as for Inductor L and 213, 
an NPN transistor, and 214, 215, 218 and 219 are control terminals which 
impress the control voltage Ven as which resistance and 216 determine a 
capacitor and 217 determines actuation of an oscillation, and non- 
operating state. The component of 212 to 219 and the SAW resonator of 
202 constitute the SAW oscillator. Although oscillating electrical- 
potential-difference Vc=sigma Ansin (2npift) (here, n= 1, 2, 3 — an 
integer and f a frequency and t time amount and An amplitude of the n-th 
higher harmonic) generated in the collector C of a transistor 213 
generally exists including harmonic content if actuation by drawing 2 is 
explained briefly Vc — the conductor of 204 terminals to 203 — the 
elastic vibration by the surface acoustic wave is excited according to 
the piezoelectricity which is impressed by the input side IDT of an SAW 
filter and a SAW resonator through the branch point, and the piezo 



electric crystal plate 200 has. Said excited elastic vibration is 
detected as fundamental-wave component electrical-potential-difference 
Vb= GcbAlsin (2pift) which the phase reversed about 180 degrees between 
an output terminal 205 (R-OUT) and GND (206) in the SAW resonator 202. 
On the other hand, similarly, only the fundamental-wave component Al is 
changed into elastic vibration, and Vc electrical potential difference 
impressed to the SAW filter of 203 to 201 is mainly detected between the 
terminals of 208 and 209 as balanced voltages of VQ= GcqAlsin (2pift) / 
2, and VQ*=-GcqAlsin (2pift) / 2. Gcb and Gcq are transfer gain here. In 
the case of the SAW oscillator of drawing 2 , set up the dimension GAPFR 
of 136 in said drawing 1 in the range of llambda to 41ambda by making 
wavelength lambda of a surface acoustic wave into a unit, elastic 
association is made to carry out mutually, and it enables it to operate 
with single frequency. 

[0023] Below, explanation of the configuration and property covering 
details is explained to the pan about drawing 1 of this invention, and 
drawing 2 using drawing 3 , drawing 4 , drawing 5 , drawing 6 , drawing 
7 , and drawing 8 . 

[0024] First, drawing 3 illustrates the relation of dimension and 
configuration, and direction vibration displacement condition of breadth 
V (Y) for the detailed configuration and detailed function of IDT1 (105) 
or IDT2 (106) in which it is used by the SAW resonator 101 and SAW 
filter 102 of drawing 1 , based on another example. A straight polarity 
input terminal [ in / in 300 in drawing / an input side ] and 302 are 
negative polarity terminals, and a thing straight polarity output 
terminal [ in / in 303 / an output side ] and 301 are negative polarity 
terminals. The excitation electric field acquired by the electrode 
finger location of IDT of drawing 3 serve as the upward arrow head 308 
and the downward arrow head 309. The vibration displacement generated by 
this excitation electric field becomes like displacement condition V (Y) 
shown in the lower part of drawing 3 . The SI mode in which 306 is 
primary symmetric mode, and 307 are the Al modes which are primary 
oblique symmetry mode. The axis of ordinate of 304 shows the amount of 
relative displacement V (Y), and the axis of abscissa of 305 shows the 
location Y of the direction of breadth, it is the description that Mode 
S 1 and Al have taken about 0 variation-rate V (Y) in the mid gears P 
and Q of IDT1 and IDT2 of each drawing 3 . Efficient excitation in said 
mode is attained by this, in addition, the gap length and D from which, 
as for the notation which specifies the dimension in drawing, E 
separates IDT1 and IDT2, and 2D — an electric supply conductor width, 
and C and IG — electric supply — it is the notation which specifies 



each electrode finger crossover width method (WCOO in drawing 3 ) the 
division gap between a conductor and an electrode finger and BW have an 
outside electric supply conductor-width dimension, and WCOO has a 
reversal polarity. Moreover, the field of said dimension E can also be 
covered by the front face with a metallic conductor. 
[0025] Below, the concrete example of a dimension design is explained 
using drawing 7 from drawing 4 . The property which drawing 1 and 
drawing 2 at the time of changing the notations E and WCOO first shown 
in drawing 3 show is shown in drawing 4 and drawing 5 . As other common 
design conditions, the clock frequency of the ST-X propagation cut which 
a piezo electric crystal plate becomes from the rotation Y cut of 30 to 
45 degrees, IG=21ambda (wavelength of the surface acoustic wave which 
spreads lambda in the direction of X), BW=21ambda, C=2um, D=4um, and a 
component is f= 250MHz. Drawing 4 calculates the frequency of SO 
(fundamental-wave symmetric mode), AO (fundamental-wave oblique symmetry 
mode), SI (primary symmetric mode), and Al (primary oblique symmetry 
mode) in said WC00=51ambda among the horizontal in harmonic mode groups 
at the time of carrying out adjustable [ of said E ] from 2 to 10um(s). 
400 is theScurvilinear in drawing 0 mode, the 401A0 mode, the 402S1 mode, 
and the 403A1 mode. A delta frequency DF 0 (delta frequency in the AO 
andSO mode) is smaller than DF1 (delta frequency in the Al andSl mode), 
and in making it about 1000 ppm of the target for using the fractional 
band width of a filter for example, for a voltage-controlled SAW 
oscillator, as E, it is the range of 2. 5um to 5um(s), and it turns out 
that what is necessary is just to use the delta frequency DF 1 in the Al 
andSl mode, as drawing 4 sees. In said electrode finger crossover field, 
two2, IDT1 and IDT2, WCOO, the frequency count approach in each mode in 
this case set equally to 1 the normal ized-radiam-frequency potential 
function PYM (Y) which each field has, and has calculated the relation 
of Q (Y) and PYM (Y) in the above-mentioned formula (3) as a degree type. 
[0026] 

[Equation 6] 

Q (Y) =w 00 {1/??+ (l-l/i?) PYM (Y) } (6) 

However, as eta, it considered as the value of 0. 99 to 0. 95. Under these 
conditions, said normal ized-radiam-frequency potential function PYM (Y) 
gives how, and explains below whether it is A surface acoustic 

wave receives a perturbation according to the periodic grids structure 
with which an electrode finger builds the field which consisted of 
periodic arrays of an electrode finger first expressed with WCOO, and a 
rate falls to Vm from the velocity of propagation Vs of the free surface. 



Therefore, corresponding to Vm, the angular frequency omega 00 
(=2piVm/ (2PT) ) of the above-mentioned field is determined. PT is the 
array cycle length of an electrode finger. It can be easily understood 
from a formula (6) that PYM corresponding to this angular frequency is 1. 
Moreover, PYM to the free surface is PYM=0 and the angular frequency in 
this case is set to omega 00 (1/eta) ( > omega 00). the electric supply 
shown by D in drawing 3 , 2D, and BW — a conductor — let the sections 
be 500 to 1000 ppm, and a little small thing from the rate Vs of the 
aforementioned free surface from the surface acoustic wave rate obtained 
in FEM analysis as whole surface clothing. Therefore, x (0.001= 1 / 0.99- 
1) PYM corresponding to about PYM=0. 1. Since one fourth of the electrode 
finger numbers of a field WC00 intersects the propagation path of a 
surface acoustic wave, it is considered that Field C is rate descent of 
about 0. 25. Therefore, it is PYM=0. 25. Variation-rate [ of the 
transverse mode generated with the above normal ized-radiam-frequency 
potential function PYM (Y) ] V (Y) is the SI mode of 306 and the Al mode 
of 307 which were illustrated at the bottom of drawing 3 as it was 
already seen. 

[0027] Below, drawing 5 sets said E to 4um(s), and the property (500) of 
the delta frequency DF 1 (ppm) in said Al mode at the time of changing 
the electrode finger crossover width method WC 00 from 41ambda to 
121ambda and the SI mode is shown. In the range of 41ambda to 61ambda, 
DF1 can take [ WC00 ] the value of 1500 to 1000 ppm or more, and DF1 can 
take [ WC00 ] the value of about 150 to 100 ppm or less in the range of 
lOlambda to 121ambda. 

[0028] the equivalence constant which two SAW resonators which 
constitute the horizontal duplex mode type SAW filter and SAW resonator 
of this invention show in drawing 6 below, and IDT — a logarithm — the 
relation of M is shown. It is 250MHz as that of the frequency of said 
SAW resonator. It carried out. in order to contain to about 2x3mm which 
is the minimum component size considered for manufacture to be possible 
with Xtal on said frequency — the logarithm of IDT — the sum of the 
reflector N of M and one side needs to be less than 200. The Q value 
(resonance acutance of image) (curve 600) of one SAW resonator and the 
property of the equivalence series resonance resistance Rl (curve 601) 
were shown in the basis of this condition at drawing 6 . the logarithm 
of IDT — M — the range of 40 to 120 — setting — about 10,000 or more 
Q value — moreover, as for Rl, in 60 to 120 pairs of range, about 
lOOohms is obtained for M. However, eight waves (lambda) were used as 
electrode finger crossover width of face (it corresponds to above- 
mentioned WC 00x2. ) of one SAW resonator, therefore — this invention — 



said 00 WC(s) — 61ambda from more than 41ambda, or more than 121ambda 
from lOlambda — and the conductor of 120 pairs from a logarithm M= 60, 
therefore a reflector — as for Number NR, 140 to 80, then the property 
made in general into the purpose of this invention are acquired. 
[0029] of course — if there is no about 2x3mm constraint in component 
size — IDT beyond this — a logarithm — M — 120 to 300 pairs of range, 
and a reflector — a conductor — sufficient property is realizable if 
Number NR is within the limits of 80 to 300. Finally, in the above- 
mentioned conditions of this invention, the transmission characteristic 
(amount SB=of transmissions of operation20L0G10 (V2/V1) (dB)) of the SAW 
resonator 101 obtained by the configuration of drawing 1 and SAW filter 
102 is shown in drawing 7 . An axis of ordinate shows frequency rate-of- 
change deltaf/f by table-of-logarithms example, and the axis of abscissa 
shows SB per [ 10-6 ] ppm. 700 in drawing is about 100 ppm or less in 
pass band width made by the above-mentioned SI and Al mode. Said 
frequency of 700 is set up so that the frequency of a SAW resonator (101 
of drawing 1 ) and an SAW filter (102 of drawing 1 ) may be in agreement, 
and the distance GAPFR of both direction of breadth (136 of drawing 1 ) 
may carry out elastic association as within the limits of llambda to 
41ambda by making wavelength lambda of a surface acoustic wave into a 
unit. 701 is a filter shape made by SO and AO. Moreover, 702 are 
spurious [ which is made by the S2 mode which is symmetric mode higher 
order thanSl ], and, therefore, the higher mode is fully oppressed. The 
insertion loss SBmjn of a filter is about 9dB (SBmin=-9dB) . Moreover, 
spurious one of 701 brought an unexpectedly small result. This cause is 
considered using drawing 8 . Since the variation rate 803,804 in the SO 
andAO mode illustrated in the lower part of drawing 8 has the same polar 
variation rate in the IDT field of WC0 and WC1, when the charge (806 and 
807) generated on an electrode finger offsets each other mutually and 
presents an electric short pass, energy loss will be generated and the 
sharp fall of resonance acutance of image (Q value) will be brought 
about (-20dB). (it falls from 20,000 to 2000) Furthermore, when the 
relative excitation effectiveness over each mode is calculated, in the 
SO andAO mode, it is 0. 1, and since it becomes about 0. 75 about the SI 
andAl mode, there is the oppression effectiveness of 0. 1 / 0. 75= 0. 133 
(-17dB). Therefore, by the whole, it is thought that oppression of about 
-37dB occurred further to said SBmin. In view of the property of drawing 
7 R> 7, it turns out that an oscillation output with sufficiently small 
spurious level is obtained. 

[0030] Next, the voltage-controlled SAW oscillator using this invention 
which are other examples is explained using drawing 10 (example 3), 



drawing 9 R> 9 (example 4), drawing 11 , drawing 12 , drawing 13 , 
drawing 14 , and drawing 15 R> 5. 

[0031] (Example 3) Drawing 10 is the example 3 which expressed the 
electrode pattern used for the SAW resonator of the horizontal duplex 
mode type SAW filter used for the surface acoustic wave equipment of 
this invention, and 1 port mold with the top view. Since it is the same 
as that of drawing 1 R> 1 in general, new [ slight ] does not explain 
details. 103 and 104 by which 1000 was surrounded for the name like each 
part in drawing 10 with the piezo electric crystal plate and the thick 
broken line are the reflector 1 and reflector 2 of surface acoustic wave 
equipment of this invention, and it serves as one pair of reflectors 
which constitute a SAW resonator (SAWR of broken-line within the limit 
1001), and an SAW filter (SAWF of broken-line within the limit 1002). 
Said SAW resonator is on the left-hand side of Shaft X, and an SAW 
filter is arranged on the right-hand side of Shaft X. the blind-like 
electrode with which 1005 and 1006 which were surrounded with the thin 
broken line have the reversal polarity of each, the SAW resonator 1001, 
and SAW filter 1002 — it is the aggregate (1014, 1015, 1016, 1017) of 
the **** bee IDT. Electrode fingers are formed so that right and left 
may lap by the parallel displacement mostly, and the SAW resonator 1001 
enables it, as for said IDT1 (1005), to operate only in the primary 
oblique symmetry mode Al. In order to explain this, in IDT1 of 1005, the 
direction arrow head of excitation electric field showed. The sense of 
these electric fields shows easily that said primary oblique symmetry 
mode reversed in the center is excited. Moreover, IDT2 (1006) makes 
bilateral symmetry mostly, and is formed, SAW filter 1002 operates in 
the primary symmetry SI mode and the Al mode, and it is set up so that 
it may become the specific frequency arrangement which takes and 
mentions a filter shape later. 1007 linked to said IDT 1014 and 1015 is 
the SAW resonator 1001 and the straight polarity input terminal (R&F-IN) 
of SAW filter 1002. 1013 and 1012 are GND (touch-down) terminals (you 
may also call a terminal a pad). Moreover, 1009 is the negative polarity 
output terminal (R-0UT) of a SAW resonator. However, naturally, although 
an 1/0 signal is a RF AC signal, one side is called a positive electrode 
and it is calling another side the negative electrode here. Furthermore, 
the output electrical signal from the horizontal duplex mode type SAW 
filter in the surface acoustic wave equipment of this invention is 
generated as alternating voltage with the polarity mutually reversed 
between the straight polarity terminal (F-0UTQ) of 1011, and the 
terminal of the negative polarity terminal 1012 (F-0UTQ*). 1019 is the 
distance GAPFR between a SAW resonator and an SAW filter. Especially 



about the SAW resonator 1001 of drawing 10 , it differs from the case 
where the point of operating only in the primary oblique symmetry mode 
Al is the example 1 of drawing 1 . 

[0032] (Example 4) Next, drawing 9 is one example of the voltage- 
controlled SAW oscillator which contains the SAW filter which used and 
constituted one example of the surface acoustic wave equipment of above- 
mentioned drawing 10 . 901 by which the name like each part in drawing 
was surrounded with the piezo electric crystal plate with which 900 
carried the surface acoustic wave equipment of this invention, and the 
thick broken line is a horizontal duplex mode type SAW filter (SAWF), 
and 902 is a SAW resonator. It is fixed in the tight container of 903 
and said piezo electric crystal plate of 900 is connected to an external 
electric element through the connection pads 904 (F-IN) and 905 (R-IN) 
of a tight container, 906 (R-0UT) 907,910 (GND), 908 (F-Q*), 909 (F-Q) , 
etc. Moreover, 911 is a differential interface driver circuit (called a 
balance mold) corresponding to LVDS (Low voltage Differential Signals) 
specification in IC, or is differential amplifier which suppresses gain 
and performs linearity-actuation, and the inductance of further 922 and 
the capacitor of 923 constituted the matching circuit of an HPF mold on 
the whole, and have taken said input impedance of 911 and adjustment. 
[0033] Moreover, the control terminal which impresses the control 
voltage Vctl for the variable capacitance diode which resistance and 915 
impress a capacitor, and, as for an NPN transistor, and 913, 916, 918 
and 920, 919 impresses an electrical potential difference, as for the 
inductor L for 917 to extend the frequency adjustable range and 914, and 
can carry out adjustable [ of the barrier capacitance ], and 921 to 
carry out adjustable [ of the oscillation frequency ], and 912 are power 
supply terminals Vcc. 

[0034] By carrying out adjustable [ of the capacity value Cv of the 
variable capacitance diode of 919 ] with control voltage Vctl by the 
component of 912 to 921, and the SAW resonator of 902, the oscillation 
frequency constitutes the voltage-controlled SAW oscillator which can 
carry out adjustable. 

[0035] Oscillating electrical-potential-difference Ve=sigma Ansin which 
will be generated in the emitter e of a transistor 914 if actuation by 
drawing 9 is explained briefly (2npift) (here) n= — time amount has a 
frequency and t and, generally the current amplification factor of a 
transistor has [ 1, 2, and 3 — / the amplitude of the n-th higher 
harmonic wave ] An for an integer and f, although it therefore exists 
including harmonic content nonlinear Ve excites the elastic vibration by 
the surface acoustic wave according to the piezoelectricity which is 



impressed by the input side IDT of an SAW filter through the terminal of 
904, and the piezo electric crystal plate 900 has. The aforementioned 
elastic vibration consists of composition in the primary symmetric mode 
SI which is looked at by the lower part of above-mentioned drawing 3 , 
and the primary oblique symmetry mode Al, and forms the filter which 
makes the delta frequency between SI andAl pass band width about. Since 
the nominal frequency of said filter is set as the fundamental wave f, 
only the fundamental-wave component Al is mainly detected between the 
terminals of 908 and 909 as balanced voltages of VQ= GeqAlsin (2pift) / 
2, and VQ*=-GeqAlsin (2pift) / 2. On the other hand, the base electrical 
potential difference Vb of 914 transistors is detected only as 
fundamental-wave component electrical-potential-difference Vb= GebAlsin 
(2pift) by consisting of the resonance current of the single mode Al of 
the SAW resonator 902. Geb and Geq are transfer gain here. 
[0036] Below, explanation of the configuration and property covering 
details is explained to the pan about drawing 9 of this invention, and 
drawing 10 using drawing 11 , drawing 12 , drawing 13 , drawing 14 , and 
drawing 15 . 

[0037] First, drawing 11 is an impedance Z (f) property which the 1 port 
mold SAW resonator 1001 used by drawing 9 or drawing 10 has. The curve 
1100 in drawing 11 is the opposite numeric value of the amplitude of Z 
(f). 20Logl0 (Z (f)) It is (dB) and 1101 of a broken line is the phase 
characteristic of Z (f). Moreover, resonance of 1103 is horizontal SI 
mode spurious. 1102 points which are 13ohms are the main resonance 
points fr. 

[0038] Next, although the concrete example of a dimension design of the 
SAW filter of 1002 of drawing 10 is as the above-mentioned (explanation 
of an example 1), when it indicates according to drawing 8 anew, the 
clock frequency of the ST-X propagation cut which a piezo electric 
crystal plate becomes from the rotation Y cut of 30 to 45 degrees, 
IG=21ambda (wavelength of the surface acoustic wave which spreads lambda 
in the direction of X), BW=21ambda, C=2um, D=4um, and a component is f= 
250MHz. Moreover, in WC00=51ambda, in setting fractional band width of a 
filter to about 1000 ppm, it turns out from 2. 5 as E that what is 
necessary is just to use the delta frequency DF 1 in the Al andSl mode 
in the range of 5um(s). the relation of the main resonant frequency f 
(SI) and f (Al) in the nominal frequency f of an SAW filter, said 
primary symmetric mode SI, and the primary oblique symmetry mode Al — 
about f — it is added that it is in the relation between ={f(Sl) +f 
(Al)} / 2. 

[0039] therefore — this invention — said 00 WC(s) — 61ambda from more 



than 41ambda, or more than 121ambda from lOlambda — and the conductor 
of 120 pairs from a logarithm M= 60, therefore a reflector — Number NR 

— 140 to 80 — then — enough — small (component size is about 2x3ram) 

— and the property made in general into the purpose of this invention 
is acquired, of course, IDT beyond this — a logarithm — M — 120 to 
300 pairs of range, and a reflector — a conductor — although, as for 
within the limits of 80 to 300, then component size, Number NR becomes 
large, more than enough property is realizable. 

[0040] Below, the property of the SAW filter of 1002 of drawing 10 was 
shown in drawing 12 . 1200 in drawing shows the transmission 
characteristic (amount SB=of transmissions of operation20L0G10 (V2/V1) 
(dB)) of SAW filter 1002. An axis of ordinate shows frequency rate-of- 
change deltaf/f by table-of-logarithms example, and the axis of abscissa 
shows SB per [ 10-6 ] ppm. It is about 1000 ppm or less in pass band 
width from which 1201 in drawing is made by the above-mentioned SI and 
Al mode, and 1201 is a filter shape made by SO and AO. Moreover, 1202 
are spurious [ which is made by the S2 mode which is symmetric mode 
higher order thanSl ], and, therefore, the higher mode is fully 
oppressed. The insertion loss of a filter was set to -40dB whenever 
[ about 2dB and spurious oppression ]. 

[0041] Drawing 13 shows the frequency characteristics of power-spectrum 
[ of the output signal of the voltage-controlled SAW oscillator of 
drawing 9 ] P (dB) below. The property by which 1300 in drawing is shown 
with fundamental-wave (1st order) component [ of the former and this 
invention ] P (f) and a broken line is the thing of the voltage- 
controlled SAW oscillator of a conventional type, in 1301, the secondary 
harmonic content P (2f) and 1302 correspond to the 3rd harmonic content 
P (3f), and 1303 corresponds to the 4th harmonic content P (4f). On the 
other hand, 1304 shown as a continuous line, 1305, and 1306 grades are 
power spectral characteristics which drawing 9 of this invention shows. 
-40dB attenuation of said SAW filter out of band is added, the harmonic 
content level of f2, f3, and f4 is -50dB or less, and it turns out that 
the improvement of a remarkable harmonic content oppression is 
conventionally found as compared with elegance. 

[0042] Next, drawing 14 is the variable characteristics DF of the 
oscillation frequency to the control voltage Vctl which drawing 9 of 
this invention shows (ppm). The axis of ordinate DF in drawing is given 
as DF= (fosc-fr) /frxlO+6 from the resonance frequency fr of the SAW 
resonator 902 which is frequency rate of change and drawing 9 has, and 
the oscillation frequency fosc. An axis of abscissa is the control 
voltage Vctl impressed to 921 terminals of drawing 9 from the outside. 



1400 in drawing shows the aforementioned DF and 1401 is the capacity 
value Cv (pF) which the variable capacitance diode of 919 of drawing 9 
shows. The property of this drawing is set up with load capacity value 
CL=10pF by the side of the above-mentioned f (Al) = 622MHz, expanding 
coil L=24nH, and an oscillator, and is acquired. The striping f (Al) of 
DF=0 (ppm) is arrangement of the series resonating frequency f (Al) in 
the primary oblique symmetry mode Al which a SAW resonator (902 of 
drawing 9 ) and an SAW filter (901 of drawing 9 ) have, and Striping f 
(Si) is arrangement of the series resonating frequency f of the primary 
symmetric mode SI which said SAW filter has (Si). In the voltage- 
controlled SAW oscillator of this invention, the frequency tuning range 
of a voltage-controlled SAW oscillator is set up between said f (Si) and 
f (Al) according to a frequency fall operation of the expanding coil 917. 
Thus, by arranging a frequency, the signal power of the frequency fosc 
of said voltage-controlled SAW oscillator can pass the flat passage area 
width of face (between f (Si) and f (Al)) of said SAW filter, and an 
output signal with fixed amplitude level without an attenuation loss can 
be acquired, the frequency f in the primary oblique symmetry mode which 
both have since it is possible to make the aforementioned SAW resonator 
and the pattern of an SAW filter into breadth, to pile up 40 to 50 waves 
of fields in this invention, and to really form (Al) — about — it can 
be made to be able to do one and can create (if the aforementioned 
breadth is the case of 622MHz, it is equivalent to 250 micrometers from 
about 200 micrometers). In the block diagram of drawing 15 , the 
application of the surface acoustic wave equipment of this invention is 
shown below. 1500 in drawing — balance D0MIKISA and 1501 — the surface 
acoustic wave equipment of this invention, and 1502 — PLL (phase lock 
circuit) of n and 1503 — Rb atomic clock or quantity — it is 

the criteria oscillator which consists of a stable crystal oscillator. 
Compared with the frequency (fx+fs) which is going to use it for a 
temperature environment and aging although the frequency accuracy of 
these criteria oscillators is very stable to ten to about nine, about 
10MHz and a small thing are the present techniques. Synthesizer ability 
is achieved to change a frequency fx in this whole drawing (fx**fs). 
Since a harmonic frequency (nxfs) component is fully oppressed from 1501 
to an output signal and is not contained in it by using said 1501 of 
this invention, a reference signal (fx**fs) with the new purity which 
could carry out -50dBc removal of the harmonic content (fx**nxfs) 
generated in balance D0MIKISA as a result, and was excellent can be 
acquired. Since it is furthermore a SAW oscillator, a phase noise floor 
can also usually be oppressed with -160dBc extent, and what is equal to 



use enough can be realized. 

[0043] In the above, it explained per the configuration of the surface 
acoustic wave equipment of this invention, and property. Although the 
Xtal ST cut showed the example of a configuration, the latest-starting- 
time cut which is the 16-degree rotation Y cut which are other cuts, and 
K cut which is a 9. 6-degree rotation Y cut are sufficient, and it is 
added that it can constitute if conditions are rationalized even if it 
is piezo-electric materials other than Xtal further again. Although 
drawing 2 or the circuit element shown in drawing 3 consists of 
transistors further again, even if it is C-MOS, it may not matter even 
if it is a GaAs transistor, and, of course, you may IC-ize. 
[0044] 

[Effect of the Invention] The SAW oscillator of the filter viscerotonia 
can be constituted by according to this invention, integrating a 
horizontal duplex mode type SAW filter and a SAW resonator to one, for 
example using the Xtal substrate, forming on 1 chip, as stated above, 
and adding the active element and passive element of the price outside 
further. Since it can be made to oscillate and filter on a single 
frequency if combine said SAW resonator and SAW filter elastically 
especially, it is made to resonate with the same resonance frequency and 
it uses, the frequency regulation according to individual becomes 
unnecessary, furthermore, as two independent resonance modes which 
compound the property of a filter as an SAW filter The primary symmetric 
mode S oblique symmetry [ 1 or primary ] mode Al is used. The delta 
frequency between both the modes About 1000 ppm band-pass filter and 
nothing, By setting up frequency arrangement so that a SAW resonator may 
be oscillated on SI mode frequency from said primary oblique symmetry 
mode Al Harmonic content is sharply removed from the former, and it is a 
balanced type, and since a SAW oscillator is used, phase noise can 
acquire a small quality output signal easily. It can provide for the 
source of a clock signal of the Gbit high-speed wire communication 
commercial scene expected to expand sharply from now on, and great 
effectiveness can be expected. 
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[Translation done. ] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] The top view showing the conductor pattern which one example 
of the surface acoustic wave equipment of this invention has. 
[Drawing 2] Drawing which one example of the SAW filter built-in SAW 
oscillator constituted using the surface acoustic wave equipment of this 
invention shows. 

[Drawing 3] The conceptual diagram showing IDT and vibration 
displacement of the horizontal duplex mode type SAW filter which this 
invention builds in, or a SAW resonator. 

[Drawing 4] The property Fig. which drawing 1 and drawing 10 of this 
invention show. 

[Drawing 5] Other property Figs, which drawing 1 and drawing 10 of this 
invention show. 

[Drawing 6] Other property Figs, which the SAW resonator of drawing 1 of 
this invention and drawing 10 shows. 

[Drawing 7] The transmission characteristic Fig. which drawing 1 of this 
invention shows. 

[Drawing 8] The conceptual diagram explaining the principle of operation 
of this invention. 

[Drawing 9] The block diagram showing one example of the voltage- 
controlled SAW oscillator which is the example of use of this invention. 
[Drawing 10] The top view showing the conductor pattern which other 
examples of the surface acoustic wave equipment of this invention used 
for drawing 9 have. 

[Drawing 11] The resonance characteristic Fig. which the SAW resonator 
1001 of drawing 10 of this invention shows. 

[Drawing 12] The transmission characteristic Fig. which SAW filter 1002 
of drawing 10 of this invention shows. 

[Drawing 13] The power spectral characteristics Fig. which the output 
signal of SAW filter 901 of drawing 9 of this invention shows. 
[Drawing 14] The frequency variable-characteristics Fig. which drawing 9 
of this invention shows. 

[Drawing 15] The block diagram of the frequency synthesizer which used 



the surface acoustic wave equipment of this invention. 
[Description of Notations] 

100 Piezo Electric Crystal Plate 

101 SAWR 

102 SAWF 

103 Reflector 1 

104 Reflector 2 
105, 106 1/0 IDT 
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DT 115, 11 6f5iES1£A*SS8T-|Slt-EPJP$tt 
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ft, 1 0 7<0jESttA*#PtJiniif>*t3t«EB±, I 
DTI 1 5, 11 6<7>tf***t2B»f^-«*&«»*l 2 
4. 125^1X126^:^12 7 ^jEMM* 
Wfc«lfr3*t4. 110. 11 3 60mffi'ffiA^4S5^ (4 1 

2 8. 129 mnnm&mmmfcimmto zft l xm 

[0020] £ tc. *«BH<Wtt3SHaSI*t=*J»t4 

1 1 lcOJEffittS^ (F-OUTQ) i:ftffi'|±S^ 1 1 

2 (F-OUTQ*) <0«fflBlfcffiSfcRK£ LfcSiSW 
JEEi: LTH£^ft . 1 1 2e>atfjMlEWBB^tt 1 3 0 

«ift^^tt, tflEi dt ii 7 <7)«f@:trfi 

( Y«t) OWJICW^t#*l 3 1 £tf-LT 
1 3 2 <9IEffittMTOgf¥£ftiE LJ±m^JS£tf- LT ffi 
3&*EE*ttajT& §,112 WftittSfli 1 3 3 Oft 
^ift^Ltl 3 4^mffiWM«Wf*:tft®iL. § 

[002 1] ifc 1 3 6 <7)^f}£GAPFRf4 . S AW4t*g^ 
101J:S AW7 4 ^ 10 2 IS^iEBlTS) 0 . 

L-CRJ&t ft£W£>ft £ fc #S»«fc#<>>*rO>4 . 
1 0 0 (DE&ibW-mz. ^v^/HtUf-^A. H 

->xi> iv^\ *^t*3V^Tii^C3 0—4 
Y««l/-iJ-aiSffl<a*AST-Xfi»*y ST 
W-YQ|*7 b^rolVTClBSsLT^ft. mrlB<7)l 0 

0 ±t,zm^tit^micr) s A W*m=FRXSSk\i}y i 
£nf&~t& I DT^tW;KltSfll T/l-S-^Aio 

i»)A7-yMU#^S. mrts I D T t RStSSo 
tfXSfflBfBfrlftl (JH^ffaX) t*tLTB3S 
[0022] (HSS#ij2 ) &Ol2(4. mr^Ell £>ft 

aw7 ^a^mth s Awzm&n—mmMX'fo 

ft. H4w£-g|5{u<7):£#;{4. 2 0 0 j&i^BJco^tt^H 
&££B SrfSttL/t j±m#« . ±v ^StTCffl 4iifc2 0 
1I»21 ; E-MSAW7^1/^ (SAWF) . 2 0 

2(4SAW4±ffi^ (SAWR) 1uf E 2 0 0 cDffiB* 

T&ti 2 2 0 <^aPSE»4>fc:fflSE§*i.T 0 , ftfe&H 

«SIa'7^204 (R&F-IN) .20 5 (R-O 
UT) . 206, 207, 2 1 0 (GND ) . 208 
(F-Q*) .2 09 ( F-Q) mZ-frLXftttlfCOWM 



ft) -c**t36*. >zmiTmwm%mi¥£t7 5g. 

WfflffiST**. 2 1 2ft ^y^'^^-L. 2 13(± 
NPNl^yy^^. 214. 215. 218. 219 

iiffiffL 2 1 eJin^^Vtf. 2 1 7 (i$BBtf>ttftK # 

i&fmss ft % wm& v e n £ epan^- ft nmsT 

T&ft, 2 1 2M2 1 9(D*f t 2 0 2WSAWfti 

tiOSAWSHBSSSflftfifCV^. H2*C<3iWfc£' 

IWSltlffiVc =2Ansin(2njrft) 

n=i,2,3-(aHR, ft4jiM. tim 

ISL Ani±£$n&ffifltt£9£1I) (4. HRttNCffiffifcfft 
#S ^T#lW&!6* . Vcil204 Sffr A> 2 0 3 <0 
iMfeS?:IotSAW7^l/^feJ;^SAW*if 

<t)ami DTtepjB§tLTi±m#;¥«2 o o ft 

J±«mil^t=fc 93¥tt3ftffii£t=fc ft®ffiS«j£»j£air 
4. fiiei)iia§ix^5¥14«j(i. SAW*if2 0 2t 

a^XlilHti^T 2 0 5 (R-OUT) £ GND (20 
6 ) HTtiffijWBl 8 0*R!ELfc£#»j£#*ffiVb 

= GcbAj sin ( 2 7T f t ) J: LT^tnSiXft, — 
-ft, 203*^20 1 OS AW7 ^;tx^t;EpjPt^Vc 

«J±i4. |HI«t=^ta6*i6R4i-A ! 0^»I4»(^^ 

^SilT. 2 0 8 £ 2 0 9<7)^ra1(-VQ= GcqAi s 
in (27Tft)/2i;VQ*= -GcqAi s i n ( 2 
it f t ) /2<D±Pffimffi£; LT^mStL^, iit'Gc 

a^T(i. HUiaH 1 4><7) 1 3 60^GAPFR(i. ^itta 
H^Oi!fe4%A^#fii; LTlA^/UAOigHCI&EU 

ft « 

[0023] o^'t:. ^h^(7)|2I l . M2\,zmt%> § 4> 
to»Bllfc:*>fc*«lSfc^*tti0iliqHtH3. 04. H5. 

06. 07. El8?rfflV^TfMBJ-rfto 
[0 0 24] trf^ M 3 (±H 1 OSAW4i^l^ 1 0 lt> J; 
t/SAW7^;l^^ 1 0 2-Cffl^jfXft I DTI (10 5) 
fcftWil DT2 (106) Of¥*H^ffifi!ct«f^. S'J 

W.V (Y) OM#SrH^L^i>0-C'S)ft„ @tpc03 0 0 

^ o . 3 o 3 a m ±i « t *s tt ft oiaitt m*s^ . 

3 0 1 (iftffittffiTT-fcft . I3WID TW«»^iB 



LTV^fto 2 1 UilC^LVDS 



(Low voltage Differential Signals) M^MJCEO; 



&^X%i^iX&mMWfr\±±M%<ri5&i3 0 StTfBJ 
&<7)^ep3 0 9i;^rft. i^BMIS*: ± o T^-Tft 

H 3 <aT«fci*tf3EtiPKJB V (Y) Oia 
3 OSJiliWffi?*— HTft4S lt-H, 3 
0 7(41 i^M^^E- raSAlt-Htfti. 30 
4 tfMBMWifflSSeffiV (Y)M^. 3 0 5watt(4tifM 
;CT^0fuHY£^-f 0 t-KSK Altt t#^H3 

O I DT 1 t I DT 2 Otf:!fefiB P. Qtii V»Ti5(J* 

o^fiv (Y) &k-oX^&<7)ifi1tt£C$>i>. ztilzi. 



'■(7) 002111431 (P2002- 1 1 143 1A) 



+<?>rh£tJB^*IB#*4, E^IDT1UDT2J 
#Ut"f ^ D t 2 Dii^lifti, CtIG 

nmfcm-tm. wc o ojiRKSttt^ri-sM^co^ai 
m^m-^m (H3+OWC o o ) fcftj&s-siwc* 

[ 0 0 2 5 ] ^rtc. JlttW&^&f£fHW^ivtl24 

&$> ma m v stf s„ * -ria 3 $ ix^ia-t e 

tWCO 0£^k£ J £fzt%1i?<7Ml i:l32^-f-#ttSr 
04 fc El 5 tSH". fl&^ei^lfttNfcfl 1 1 LT . JE*tt 
^(4 3 036*^4 5ft<?)|giKYS3&>A,*SST-X^f 

# y K ig=2a (a i±x*-i*Ftfiat^-43itt»iSiS; 

<7)ifcft) - BW=2A. C=2um, D = 4um l 3^ 
cOMftm&Wcli f = 250MHzfM. H4 (iflfrlBW 
CO 0 = 5 ACfSUt, luKESr2*^ 1 Oumit^ 
3ELfc#&« , 3*M ^A-^y^t-Hltort. SO 

Q (Y) = co 00 {I./77+ (1- 
^iL, ??i:LT(i:0. 9 9^0. 9 5«DfitL3t, 

i o^f+TT- , mrlESt&lt ffl mktf-r y -wMWic p y 

h . 4 ^ftffl twc o o T'fS § fi & m«a o Jsjag WIE^iJ 

x <o m'\tmmmmM , i iaaofsiKis v s 

«OlHJScOftJfa8ft<a 00 ( = 2 7rVm/ ( 2 P T ) ) 
ftJi&I&fc*fJfrt.S> P YM# 1 TfotZ t 133$ ( 6 ) ip 

^m^zmmx'% & . i*«tMti.PYM!j 

PYM=0T* l 5. - J889ftM: «oo ( 1 / 
t?) ( >&> 00 ) fcSrS. Hl34i<7)D. 2D, BWt 

i050 0£^ 1 0 0 0 pprnW^l^WJ: §fL 
WS. i-^T, PYM=0. 1 mgfc*fJE-?--g> (0. 
001 = 1/0. 99-1) XPYM) . fHtfiCli. IB 
ftgwc o otom*£t«co 1 /4^Wttfftffli£^fE« 
txlLTM?iA^, Sfo. 2 5 k . 
I-.TPYM = 0. 2 5 & , JSLh^ffl^tJf «St 
^f>-y^/HtPYM (Y) ItZX-oX^tk-t&m^- 

F'tD^fiv (Y) (i s -tX'lzMfzM*)m3coMrF8Mzm 
0 It- Hi: 3 0 70A 1 t— FT"£> 

[0 0 2 7] 0?"Hi5il tJtaE^4 umt LT. H 

OttflBA l^FtSl^- F<7)«»f»»D F 1 ( P 
pm) (5 0 0) Sr^fo WC 0 0£*4A£>6 6 

AOiEHt*5V^T«. DFlst^lSOOKlOOOp 
P mjy._b7)ffi£ t £ d fc 3&s*C# . ifcWC 0 0 ifi 1 0 A 



/^ 
1 1 



(mxmm*-}*) , ao k) , 

s i ( i acw**- f ) , a i (i mm^- f ) <jo 

«iSR*tWL/£fc<0T*4. H>t»WftlR4 0 0#S 0 
t— F\ 4 0 1 ^'AOt-H, 4 0 2^'Slt- F\ 4 

0 3*«Al^-hT»S. H4lC^.^tL^iiD. Mfeit 
1DF0 (AOtSOt- F<7)JS^S^I) {4. D F 1 

(A 1 i: S lt-FOJli&i^) ±'3'hS<, ^-f/k? 

cDimmm mtt immimms^misizm ofztb 

CDSmcOl 0 0 0 p pmgSWI^diEt LT. 
2. 5 um^fe 5 umOfeSTC. A 1 S 1 1— F<7)Ji 

iftSc^D f i tfltffl-tiuf Sv^i fc . :«f^ 

o#t-FoJS&MtJt:6pa&L HrflE 2 fflo i d T 1 1 

1 D T 2 omSte^UffliSWC OOCfcl^T, 

i>^m&ikmw&k^v^^>vmwLPYM (y) 

< 1 i: LT, Kras^ ( 3 ) tW)Q (Y) hPYM 
(Y) COfflffiZiXlftt LTltffLT^S 0 
[0026] 

[ic6 3 

1/r?) PYM (Y) } (6) 

1 2 AeDiEBfcfclvCfi, DFl#'l 5 0j&»£> 1 0 

0 p p mgStlT^ffl *t%>c\b ifX% h . 

[0 0 28] -?rtHl6tiD^-C. 2p:SffiB«0St2St— 
FM S AW 7 4 *3 J; t>" S A W4±ii^^ Wfig-T S 2 ffl 
OS A W4±K^ A^-r^M^f* i: I D T^McdM^ £ 
tSTia S AW4±ffi^ CDffl%m.cr> ttX2 50MUz 

1 4 , i d t conm m t ^-fflioRftf t§ n comtfi 2 0 0 

«T- « Qffl ( ft«5fe«JJS ) («600)t 

ISffifilRi («60 1) tfD^tttSH6tC^Lfc. I D 
T<7D^M^'4 Qfrt> 1 2 OWKitfeW, ^lTJlSl 
±«QP\ ^7t, R 1(4M^6 0K12 O^WtgH 
l/Zii V-sT 1 0 0 QgJS^'ft^ti^. . itJt' L , 1 fflO S A 

w4±jg^o^ffi^snii (tfjaiowc 00x2 tc^fj^-r 

4 C ) i: LX , 8&ft (A) Sfflv^fc. 
ii. mflSWCO OKs6*4 Alil±*^6 AftftV^tt. 10 
A^A> 1 2 A^JLh-C^O, MWtM = 6 
#oTRtt^*#:*iiNR(i:l 4 0^Jo8 0^i:-fii 

[0 02 9] £>*>^A,. fS J ?-9-WX't^2x 3mmtO$lJ 

IWftSrJth-fcf, >IiXlil±W I DT*flftM3fii«l 2 0^^ 
3 0 0#«^fc±tfR»»a»W*NRj&*8 0**^ 

3 o o^mm^xhtL^+jf^mmmmx^ & . « 

#^ix4SAW4±ii^ i o lfciVSAWT- l o 

2<7)fEjS#tt (»MejM»SB=2OLOG 10 (V2/ 
VI) ( d B ) ) SH7tC*rf. WliSB ^^feS* 

l , a f / f * p p m#e io-«t 

^LTV>4. H4»0 7 0 0 ^lu^co S 1 . Alt— F 
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tz ioT#^ix-s. i o o p p mmmsnommwrnx 

~hh, ftria7oocojf$MSAW4±s^(Hicoi o 
i)tsAW7^^ ( hi co i o 2 ) com^m.^ ISC 

"f £ J: 3 M^<7)mts}J|fi]<7)iEggtGAPFR ( H 1 CO 1 3 
6) tf, 5¥tt^H^^A^#{ii; LT, 1A£>£>4A 
cOtSHi*] k tT . ^ttlS^-f--g> =t 3 ,701 

fc, 7 0 2(4Si J; 0 S^w^- H § S 2 ^~ 
HHci^Tl^fi&XTyTXT'&oT, Hj&* 

ni±9 dBgJST*-?) (SBmin=— 9 d B ) „ i/i7 0 1 

«X7 >J TXiii^Kc/hS i» *f*fc o . £ co^H 

&l8JlHTf^tS t HScOTfE^H^lAS 0 k 
AO^t— Hc0^fu8 0 3 , 8 0 4*\ WCOtWC 1 CO 

I DTMJ^t;fc^T|s|^i.®ffico^fir^tof^C 

t»lfc«4t4t» (806^807) imBl,ZW& 

^£?££LTftK»ffi (Qfi) <0*BfiT*fcfc6'$- 

(27T3&^2 0 0 0^.ffiT) (-20d 
B) . ££>t, #*-Kfc^4ffl*f»fa&*frfttt$- 

SOfcAOt- HttSWtti. 0. 1T*0. S 

0. 1/0. 75 = 0. 133 (- 1 7 dB) COWEM 
*#* h -> T £#cT12 WIS S B m i n *f t T $ fc 
-3 7 dBmScOjCHE^it^icoi;#i^tL^ 0 H 
7 C0#'|4^ &X , X7'J T X l^ktf-HMsS 

[0030] 

IW«fflSAW$H6HfcoVvt, HI 0 (HJfM3) , H 
9 (3gffcM4 ). Bl K 11 2, 013. il4, ai 

[0031] ( mmm 3 > h 1 0 {i^HjosPttisH^ 

glCffiffl$ilSS2lt-MSAW7 its 

1 *°- h^cos Awjmwzitmzti&wtw—y 
1 fcraaitrftifcftft^fcftjiwsiLii^ hi o^co 

&§Mico4Slfcii. 1 0 0 0 «£E«fls¥«L ±^ffl»Si"Cffl 

4^ 103^1 0 4i±*f6BH»»tt*Baaai<oRit 
s 1 tmm2Th *) , s awsi&? (HBftBrt 100 

1 COSAWR ) tSAW7^1^ ( SSiff^l*] 1 0 0 2 cOSAW 

f> ^M^sisttfosftfs^aya-rv^. tufesAw^ 

^(ittxcoSWT^ 0 . s AW7 * /i^i4?|xco£ti 

tzmSttt. ffl^m&Tmttlfz 1005^:1006(4 
SAWftlf 1001, SAW7^/^100 

2coR!|g®ttSr*-r^-r^*n^«®-r^{i* ? 1 dtcojh 

(1014, 1015, 1016, 1017) X'fo 

h a mm i dt i (1005) mffitEp&ptfT&miiz 

loTlMio IzWtmtmtiLZtiX ti>3, saw 
ftffi^ 1 0 0 1 *« 1 HAlco^-C»J#T'# £ 

<£ 3 t^TS . i*L*ffiB^-&fe«>tC, 1 0 0 5COIDT 



ltftJiliiittlf-co^-i&i^Ep-c^L^. ^ix^aiScoiti 
*&izX5m~tZ>miZ 1 iJc»*ffi^- FsMaS 

§:fx& .1 i: tf^tZhfrZ „ 4feIDT2 ( 1 006) 
i4(J{3T:£*^£%LT)fM£:fLTi3 , A SAW7^P 
? 1 0 0 2 *S 1 ifc^Sl^r— Hi3 itMFt— HT'K)^ t 

t7^;l?SttJt-5t, fiart £ f^Sco jfl^i^ISS fc 
5:&J:3Rj&&:h.T^S. ItflBI DTI 0 1 4, 10 1 
SXMWfth 1 0 0 7(iSAW#t|g^i o 0 l&itfS 
AW7 -i )V9 1 0 0 2 OIEffittA^JiS^ (R&F-IN) X 
hho 1013, 101 2(iGND (ffl&) WFX'fot 
(•Wtyl't^tfcll-O . 1 00 9liS 

AW^y^FcoMffittm^jSSB 1 (R-OUT) fztz 

u Attj^fi-^s^, Sffflitaaem^&ftjii 1 , 

3HH<z>9Ht ^HSftiai K*i f ? & « 2 - h* 3J s A w 7 
-f/l^^j&^coaj^lfl^fi-f-ii, 10 1 lcOIEffittS^ 

(F-OUTQ) fcftffiffij&f-l 0 12 (F-OUTQ 
LTSfefrf 10 1 9«iSAW^Ji-f-i:SAW7 ^/P^PeBcO 

EBttGAPFRT* -S . #(-H l 0 cosmim^ 1 0 0 1 to 

v^Tii. i amttfa^- vM^xm^-th^m 1 o 

[0 03 2] (HM^J4 ) ^1911 MkEcOHI OcO 

m&mmmmmco 1 sQtwtfflv^«iatfc s aw? a 
iv?* nm- h iBwa s a w^siitgco— mwmxh 

h« H^co#gPficOi&^{i, 9 0 0 *r*fMB«0»tt»ffl 

Kili2fi^-HMS AW7 ^/l^ (SAWF) . 9 0 
2 ii S AW4*|g^--C3b S „ MIS 9 0 0 CDSM^Ult 
9 0 3WJMIR|fiS'f>tBaS$*tT*S 0 » M^tlcotiM 
A"yF9 0 4 (F-IN) , 9 0 5 (R-IN) .9 06 
(R-OUT) 9 07, 9 1 0 (GND) ,9 08 (F-Q 

* ) s 909 (f-q) mz-frLxtmi-fcowMm^z 

SSeLTV^. ifz. 9 1 1HI CcfCOLVD S (Low 
voltage Differential Signals) W&MlfeCD^MJ 

-y^AxY^A A0B (^^yxMhnfifix^) trft 

T'&D, $ ^(c9 2 2co>f yf?^yxfc 9 2 3cor?y 
xV-9-(±^#:T-HPFM(7)S^-[I]Jf&2r«)jS;LTttria9 1 1 
OA±i^ yt-^'yxtl^J; -jT^Ii. 

[0033] ttz9 1 7(4, ffl«38^raBKHtJ!£H , 4&fc 
y?C0-^ — L. 9 1 4(4NPN H^^^'X^. 9 

13. 916. 918. 9 2 0J4SH:. 9 1 5l43yf 

y+t. 9 1 9{4«r±S:EPiDL-rPtli^*^nr^T"#-&^T 

SESa^ 3j— 9 2 1 «SHRJH«3R*iiraerft fc» 
OffljliSffiVct 1 ^EPSa-r^SiJffllS^. 9 1 2(4«iS 

[0 0 34] 9 1 2frL>9 2 lcOSt^k 9 0 2 COS AW 

3m=Ftz£ 0919 co^im^mrA Y^mmm v 
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[00 3 5] 09 TO«jfE£ 1Mtfc«ifl-r4 h5> 
y^9 14«x5^e HKTBEV e = 2 

Ansin(2n7rft) ( i<IT\ n= 1 ,2,3--i4fi 
It ffcWBiHft, t(4B#|!8. Anti&n&Afra<?>£ 

itiot £ -£X T'^it^ S . Veli90 
405§^SraoT S AW7 4 )V9<r>X-)im I DTfcrftt&D 

f5fcfi0 3 OTSPCil^S i d $r 1 FSU 

ffif^tVQ= GeqAj sin(27Tft)/2^VQ 
* = -GeqAj sin(2»ft) /2^gf«J±t t 
-C^£ijSiX-S„ — ^T, 9 14h5yy'X^^Xtffi 
Vb(l S AW^H^ 9 0 2 to#— HAIO^IESS 
^^r^ifcfci^T, 36*itoft4«EEVb= GebA 1 

sin (2«f t) O^i: LT^tfJ^ft-S.. ZZTGe 
[0036] ;$:f£Bj?c7)0 9 ,010 tW^S § 

^izmmzfofz&ntfztm'ft&mmzmi 1. hi 2, 

013. 014. 01 5*ffl^TRWS. 
[0037] i^f. 01 l(409ft£^(401 0T'fflV> 

A,ixl> i*?-MSAW*i^i 00 i«i,^yh- 

f>XZ ( f ) #14T"ftl>, 011 rJWfflffl 1 0 0(4 
Z ( f ) cDigflg^MItfi 20LoglO(Z(f)) ( d B ) X" 

ft 0 . teH^ noiffi (f ) eotfcfffBte-c* & . tfzi 

1 0 3<^Ht±»Sl^— KXTUTX-C&S. 1 3 Qt 
ft I. 1 10 2 ^'±4*jt£ f r T'ft S . 
[0038] ^WiZ, il0c?)1 002 -f )V? 

-eft&#\ ftfefcft-cEastftiTEatifcs Jim 

>y h . I G = 2 A (A(i X^F|*J fcfgfi f S 3¥tt^ffiife<75 
; $M) . BW=2A. C = 2um. D = 4um, *^C0 
Kl^JHiSfWi f = 2 5 0 MH z TftS . tfcWC 0 0 = 
5 Afc;fciv£\ 7 j frl'COjfrfflWmi: 1 0 0 0 p p mg 
SttS^nWiEt L*C. 2. 5 5 u mOfgH 
T. AltSl =E- K<7)il^^llD F 1 £fgflH-*tff& 
^£ i: . SAW7 ^ /l^O&|fcl88afcf i: mTlE 1 

Hsifci ymfm*- ha i <o±*njii£ 
»f (si), f (ai > crmmz. im f = \f (s 

i ) + f (ai ) )/2<r>mmzfohc\b*m<fr>z- 

[0039] ft^»T*^(;(i, mrlEWC 0 0fi*«4 A 
I2Lb&»6 6 Aft£M4. lOA^^l 2 A JiLLT ^o . *f 



im=6o*^i2o^ m-ox £cm%5iomfa^m.N r 

(4 1 4 0 ip$> 8 0 3fs t -ftUf . +^/J^ ( *^-f X# 
^)2x3mm) TA*Ofetitf fe*»HB<0 @ W h #14 

i> £*iELLOI DT*fRMj6*l 2 

0M*^3 0 0»^)«BB*J it/KlfS3l«a|5jRNR*«8 

< * s &+-jf%imt>mmxz s . 

[0040] 01 0<7)1 0 0 26DSAW:M/k? 

COmtZmi 2(;tkL/S. »12 0 0i*SAW7^1/ 
? 1 0 0 2c0SM#tt ( HrftMSSM* S B = 2 0 LOG 10 

(V2/V1) (dB) ) ttMttSB£*f»S 
^ L . fHfti 3JflaH&&fl& A f/f^pprnffilO" 6 
T'^LTV^. H^12 0 1«)*«S1, Alt 

- j: -5 xf^t>i\& i o o o p p mmm?xr<omm& 

mmX'fot), tfz. 12OlliS0iA0t:±-3m 
n&y4}V?1ffirc&&. i 2021isiJ:DiS 
— H T-ft S S 2 * - H l>z J: o Tf^ 4>*i S X 7° 
U TXT-ft -oX , rft^t- H**K»ifc-HJ*:lliJEESfi"C 

IflJEEKIi- 4 OdBt Jfc-ofc. 

[004 1 ] ol'tH 1 3(4. 0 9 C7)®EM#PMSAW^ 
«»«ffi*«-^>«J^^ h^P(dB)C0M^!ffttS- 
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